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(54) Devices with embedded projectors 



(57) Miniature devices (1 0) whicli incorporate data 
displaying features (14), incorporating an information 
processing and display system (12 to 22), which in- 
cludes devices for the representation of textural and pic- 



torial information and data, and which is adapted to 
project images (24) onto a remote display surface. Also 
disclosed is a method for utilising miniature information 
processing devices which incorporate projectors for pro- 
jecting data onto remote surfaces. 
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Description 

[0001 ] The present invention relates to devices whicli 
incorporate data displaying features. IVIoreover, the in- 
vention Is further directed to the provision of an informa- 
tion processing and display system, which includes de- 
vices for the representation of textural and pictorial in- 
formation and data, and which is adapted to project im- 
ages onto a remote display surface. In addition thereto, 
the invention is directed to a method for utilising infor- 
mation processing devices which incorporate projectors 
for projecting data onto remote surfaces. 
[0002] The invention seeks to provide a system and/ 
or a method for overcoming the problem of projecting 
Images onto remote surfaces, such as screens, ceilings, 
walls or the like through the intermediary of projecting 
devices which may be in the nature of readily portable 
or easily carried arrangements. 
[0003] According to one aspect of the present inven- 
tion an information processing-display system compris- 
es, a data processing device, including a display for 
viewing processed data, and, enclosed by or embedded 
in the casing of the data processing device: a projector 
module for projecting the data onto a remote screen and 
a control device for processing data through said pro- 
jector module and for controlling the quality of the pro- 
jected display on said screen. 
[0004] According to a second aspect of the present 
invention there is provided, an information processing- 
display system, comprising embedded in a miniature 
casing of one or a plurality of data processing devices, 
including a miniature display for viewing the data; a pro- 
jector module facilitating projecting the data onto a re- 
mote screen; and a control device for processing data 
through said projector module and for controlling the 
quality of the projected display on said screen. 
[0005] According to a third aspect of the present in- 
vention, an information processing-displaying method, 
comprises embedding in a miniature casing of one or a 
plurality of data processing devices, including a minia- 
ture display for viewing the data; a projector module pro- 
jecting data onto a remote screen; and a control device 
processing data through said projector module for con- 
trolling the quality of the projected display on said 
screen. 

[0006] Preferably the control device is equipped with 
a focus system for focusing the Images projected onto 
said screen. Also in such a case the focus is preferably 
regulated automatically. 

[0007] The screen is advantageously selected from 
the group consisting of a standard screen for projectors, 
a paper, a floor, a ceiling, wall, any cover of any form, 
such as square, circle, oval, or polygon. 
[0008] Preferably said control device is equipped with 
a subsystem facilitating control over the form of a bound- 
ary of a display on a screen, such as square, circle, oval, 
or polygon. In such a system, said subsystem is prefer- 
ably operated automatically using data obtained from 



sensors. 

[0009] Preferably said control device is equipped with 
sensors for sensing and measuring environmental con- 
ditions. 

5 [001 0] Such sensors may include a camera or a video 
camera. 

[001 1] Further in said system or method the miniature 
display can with advantage be employed as an output 
means for projector beams. 
10 [0012] The displays may be glasses. 

[0013] Accordingly, pursuant to the present invention 
there is provided an information processing and image 
displaying system which may incorporate at least one 
or possibly a plurality of embedded or encapsulated da- 
'5 ta processing devices having a miniature display for 
watching this data. An embedded module of the system 
facilitates the projection of the data onto remote screens 
or surfaces, whereas furthermore, a control device may 
be provided and which is adapted to process data 
through a projector module so as to manipulate or con- 
trol the quality of the display on the surface onto which 
the data or pictorial representation has been projected. 
[0014] In order to achieve the foregoing, pursuant to 
the invention, the miniature object which is equipped 
with the information processing and playing system, 
may be a suitably small and portable article; for exam- 
ple, such as a PDA, a clock, a portable telephone incor- 
porating a display screen, a web telephone, a smart tel- 
ephone, a pager, a smart wallet, a smart key, a wrist 
watch or pocket watch, or the like among numerous oth- 
er articles. 

[0015] The embedded data processing device incor- 
porates a projector module which may be equipped with 
a laser device for producing and projecting high-quality 
contrast images; and wherein a control device facilitates 
varying the image quality, intensity of colours, clarity and 
contrast through the intermediary of sensors which 
measure environmental or surrounding conditions. 
These conditions are, essentially, the presence of light- 
ing proximate a projector module, lighting proximate a 
screen onto which the image is projected, and are ad- 
ditionally a measurement of wind, rain, distances from 
the screen and the projector, and the measurement of 
the boundary or confines of the screen. 
[0016] Moreover, the control device may be equipped 
with a focusing system which facilitates the focusing of 
images on the screen, and may also incorporate a sub- 
system for the automatic regulation of image quality, in- 
tensity of colours, and image contrast depending upon 
data derived from the sensors which measure the envi- 
ronmental or surrounding conditions, such focusing is 
being adapted to be actuated in an automatic manner. 
[001 7] Reference may now be had to the following de- 
tailed description of preferred embodiments of the in- 
vention, taken in conjunction with the accompanying 
drawings; in which, by way of example: 

Figure 1 illustrates a generally schematic block cir- 
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cuit diagram of a projection system which is embed- 
ded in a miniature-sized article; 

Figure 2 illustrates the projection of an Image from 
a wrist watch possessing an embedded projection 
system for information processing and projecting an 
image display onto a surface in the nature of a room 
ceiling; 

Figures 3a and 3b illustrate a projection module uti- 
lising, respectively, a laser and miniature arc lamp 
for a monotone projection; 

Figure 4 illustrates top, side and bottom views of a 
PDA with a laser projection module which is adapt- 
ed to be incorporated into a miniaturised article; 

Figures 5a and 5b illustrate a colour projection mod- 
ule utilising, respectively, a laser and miniature arc 
lamp; and 

Figure 6 Illustrates top, side and bottom view of a 
PDA with an arc lamp projection module adapted to 
be utilised in connection with a miniaturised device 
pursuant to the invention. 

[0018] Referring in specific detail to Figures 1 and 2, 
a wrist watch 10 possesses embedded therein, a PDA 
12 and display 14, and includes a control unit or module 
1 6 operatively connected to the PDA device 12. More- 
over, a projector module 1 5 includes an automatic focus 
1 8 and sensors 20 for sensing external environmental 
and surrounding conditions. 

[0019] An image quality module 22 Is operatively con- 
nected to the control unit 20, and wherein a laser beam 
LB is adapted to be projected or beamed from the pro- 
jector 1 5 so as to provide an image on a remote screen 
24; in this instance, displaying a representation of a 
clock and other data, as shown in generally diagram- 
matic illustration. 

[0020] As shown in Figure 2 of the drawings, the laser 
beam LB may be projected against the ceiling 26 of a 
room, which essentially forms the screen or remote 
viewing surface, so as to display the Image; I.e., the 
clock or time, shown in Figure 1 1n that enlarged manner. 
Naturally, other surfaces, such as vertical walls, floors, 
standard projection screens, sheets of paper or any oth- 
er suitable surface. Irrespective as to whether flat or 
somewhat curved, may be adapted to have the image 
and data projected thereon by means of the present pro- 
jection system. 

[0021] As illustrated, the projector module 15 is 
equipped with a laser device 30 for the generating of 
laser beams LB projecting high quality images of the da- 
ta display 14 onto the remote screen. 
[0022] The control unit or module 16, as shown In Fig- 
ure 1 , is adapted to provide a control over variations in 
image quality, intensity of colours, clarity and contrast 



in correlation with the function of the sensors 20 which 
sense and measure environmental or surrounding con- 
ditions, such as the lighting proximate the projector 
module, lighting which is encountered near the remote 
5 screen onto which the data or image is to be projected, 
and weather conditions such as wind and rain, distance 
of the projector module or laser device from the screen, 
and adapted to provide a boundary for the screen. 
[0023] Moreover, the focusing of the image Is Imple- 
10 mented by means of the automatic focus device 1 8 pro- 
viding a system which enables the appropriate focusing 
of images or data onto the remote screen, and which 
may also be equipped with a subsystem for the auto- 
matic and concurrent control over image quality, inten- 
15 sity of colours, and contrast depending upon data re- 
ceived from the sensors which sense and measure en- 
vironmental or surrounding conditions. As indicated, the 
focus 18 is preferably automatically controlled, 
[0024] Furthermore, the control unit or module 1 6 may 
20 also be equipped with a suitable subsystem which Is al- 
so adapted to regulate or control the form of the bound- 
ary of the display on the screen, such as In the shape 
of a square, circle, oval, polygon or any other suitable 
configuration. This control subsystem may be automat- 
es ically operated in response to the data received from the 
sensors. 

[0025] The sensors 20, as schematically indicated, 
may include a video camera or any other kind of camera 
system. 

30 [0026] Although the miniature device is illustrated to 
be a wrist watch 10, it may also be a PDA, a clock, a 
telephone equipped with a display screen, a web phone, 
a smart phone, a pager, a smart wallet, a smart key, or 
a pocket watch or wrist watch, among other suitable 

35 small- sized or miniature objects which may be either 
worn or carried on the body of a person, carried in a 
readily portable manner, such as in a briefcase, or in- 
stalled in a home, office or automobile, as may be re- 
quired. 

40 [0027] Referring to Figures 3a, 3b and 4 of the draw- 
ings, there is illustrated a projection module utilising a 
system of laser illumination In Fig. 3a and a system of 
arc lamp illumination in Fig. 3b and 6 showing the pro- 
jection of the date display onto the screen from the em- 

45 bedded system. 

[0028] Figures 5a and 5b illustrate top, front and side 
views of a colour projection module utilising, respective- 
ly, a laser Illumination system and miniature arc lamp 
illumination system wherein rather than in a single mon- 

50 otone, there may be projected red, green and blue solid 
state laser optics, or electronic colour filters, as applica- 
ble. 

[0029] In essence, the projector module may be com- 
prised of an illumination source. Illumination optics, an 
55 image forming module, and a projection lens. The illu- 
mination source can be a miniature solid state laser de- 
vice or a miniature high intensity lamp such as metal 
halide arc lamp. For lamp illumination, the illumination 
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optics may also include polarisation conversion optics 
to provide polarised light with optimum efficiency. The 
illumination light is directed onto the image forming mod- 
ule by the illumination optics. The image forming module 
is a miniature light valve, such as a transmission or re- 
flective liquid crystal light valves. Liquid crystal trans- 
mission light valves as small as 0.25" diagonal are com- 
mercially available today (Kopin Corp.). A lens is used 
to magnify and project the image through the light valve 
onto a screen. 

[0030] Alternatively, the PDA or the projector module 
may be equipped with an arc lamp illumination system 
rather than laser as illustrated in Figures 3B, 5 and 6 of 
the drawings which is similar in operation to the laser 
illumination but, in this Instance, utilises an arc lamp sys- 
tem. 

[0031 ] For colour application, two types of projectors 
can be employed. The first uses a light valve where each 
displayed pixel is composed of three sub-pixels, one for 
each colour component (red, green and blue). Each of 
the three sub-pixels includes a different colour filter, one 
green, one red and one blue. The number of sub-pixels 
In the light valve is therefore 3X the displayed pixels. In 
this mode, white light illumination is used to illuminate 
the light valve. The transmitted light is filtered Into red, 
green and blue to form the full colour image. 
[0032] While there has been shown and described 
what are considered to be preferred embodiments of the 
invention, it will, of course, be understood that various 
modifications and changes in form or detail could readily 
be made without departing from the spirit of the inven- 
tion. It is, therefore, intended that the invention be not 
limited to the exact form and detail herein shown and 
described, nor to anything less than the whole of the in- 
vention herein disclosed as hereinafter claimed. 



Claims 

1. An information processing-display system, com- 
prising a data processing device, including a display 
for viewing processed data, and, enclosed by or 

embedded in the casing of the data processing de- 
vice: a projector module for projecting the data onto 
a remote screen and a control device for processing 
data through said projector module and for control- 
ling the quality of the projected display on said 
screen. 

2. An information processing-display system, com- 
prising embedded in a miniature encasing one or a 
plurality of data processing devices including a min- 
iature display for viewing the data; a projector mod- 
ule facilitating projecting the data onto a remote 
screen; and a control device for processing data 
through said projector module and for controlling 
the quality of the projected display on said screen. 



3. An information processing-displaying method, 
comprising embedding in a miniature encasing one 
or a plurality of data processing devices including a 
miniature display for viewing the data; a projector 
5 module projecting data onto a remote screen; and 
a control device processing data through said pro- 
jector module for controlling the quality of the pro- 
jected display on said screen. 

10 4. A system or a method as claimed in any preceding 
claim, wherein the data processing device is select- 
ed from the group consisting of a PDA, clocl<, a tel- 
ephone with screen, web-phone, smart phone, pag- 
er, a smart wallet, a smart key, watch, and glasses 
15 connected to the embedded device. 

5. A system or method according to any preceding 
claim, wherein said projector module is equipped 
with a laser device for projecting high quality con- 

20 trast images onto said screen. 

6. A system or method according to any preceding 
claim, wherein said control device varies the Image 
quality, intensity of colours, clarity and contrast of 

25 the images projected onto the screen. 

7. A system or method according to any preceding 
claim, wherein said control device is equipped with 
sensors for sensing and measuring environmental 

30 conditions. 

8. A system or method according to any preceding 
claim, wherein said environment conditions may 
comprise one or more of lighting near the projector 

35 module, lighting near the screen, wind, rain, dis- 
tance from a screen, or form the boundary of the 
screen. 

9. A system or method according to any preceding 
40 claim, wherein said control device is equipped with 

a focus system for focusing the images projected 
onto said screen. 

10. A system or method according to any preceding 
claim, wherein said control device is equipped with 
a subsystem for an automatic control over the pro- 
jected image quality, intensity of colours, contrast 
depending upon data obtained from the sensors 
which sense and measure the environmental con- 
ditions. 
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